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2Abstract
Aims: Side branch compromise after stenting in bifurcation lesions is a matter of concern. It may
happen that even low-profile balloon catheters do not cross stent struts after rewiring. The Corsair 
catheter is a hybrid catheter that has features of a microcatheter and a support catheter. The 
present study evaluated usefulness of the Corsair catheter to facilitate advancing a low-profile 
balloon catheter through stent struts in bifurcation lesions.
Methods and results: After rewiring, low-profile balloon catheters failed to cross stent struts of
29 bifurcation lesions. The Corsair microcatheter successfully crossed stent struts in all lesions 
except one (97%) where a stent was implanted to treat in-stent restenosis (stent-in-stent). 
Low-profile balloon catheters were able to advance into the side branch of all bifurcation lesions 
where the Corsair microcatheter crossed stent struts.
Conclusion: The Corsair microcatheter may be utilized if low-profile balloon catheters are 
unable to cross stent struts in bifurcation lesions.
3Condensed abstract
The present study evaluated usefulness of the Corsair catheter to facilitate advancing a 
low-profile balloon catheter through stent struts in bifurcation lesions. After rewiring, low-profile 
balloon catheters failed to cross stent struts of 29 bifurcation lesions. The Corsair microcatheter 
successfully crossed stent struts in all lesions except one (97%) where a stent was implanted to 
treat in-stent restenosis (stent-in-stent). The Corsair microcatheter may be utilized if low-profile 
balloon catheters are unable to cross stent struts in bifurcation lesions.
4Introduction
Side branch compromise after stenting in bifurcation lesions is a matter of concern.1-5 Wiring of 
the jailed side branch can be challenging. Furthermore, it may happen that even low-profile 
balloon catheters do not cross stent struts after rewiring.2,3 The Corsair catheter (Asahi Intecc, 
Nagoya, Japan) has been used as a collateral channel dilator to facilitate retrograde approaches
for percutaneous coronary intervention (PCI) of chronic total occlusion.6,7 It is a hybrid catheter 
that has features of a microcatheter and a support catheter (Figure 1). The Corsair microcatheter 
provides enhanced crossability in the collateral channel and improvement in backup guidewire 
support. Thus it may be possible for the Corsair microcatheter to cross stent struts in bifurcation 
lesions even after low-profile balloon catheters failed to cross them. The present study evaluated 
usefulness of the Corsair catheter to facilitate advancing a low-profile balloon catheter through 
stent struts in bifurcation lesions.
Methods
The PCI database was queried to identify PCI for side branch due to significant stenosis or side 
branch compromise. Furthermore, it was queried to find jailed side branch lesions that
low-profile balloon catheters failed to advance into. In this situation, we used the Corsair catheter 
to facilitate advancing low-profile balloon catheters through stent struts. Clinical and laboratory 
demographic information was obtained from hospital charts that were reviewed by independent 
research personnel who were unaware of the objectives of the study. Utilizing a 
computer-assisted, automated, edge-detection algorithm (CMS, MEDIS, Leiden, The 
Netherlands), off-line quantitative analysis of coronary angiography was performed.
5Results
Between January 2010 and August 2012, 2,886 lesions in 2,511 patients underwent PCI. Of 
these, 765 received PCI for not only the main vessel but also the side branch due to significant 
stenosis or side branch compromise. After successful rewiring of the side branch, low-profile 
balloon catheters failed to cross stent struts of 29 bifurcation lesions (3.8%) in 27 patients, 
including 14 lesions where anchor balloon technique was used. Baseline clinical characteristics 
are shown in Table 1. Angiographic and procedural characteristics are presented in Table 2 and 3, 
respectively. Of these, 13 (45%) were left main coronary artery bifurcation lesions. Almost all 
procedures were performed by radial approach. Most of the stents used in the main vessel were 
Xience V or VISION stents (66%). Table 4 presents quantitative coronary angiography results. 
The Corsair microcatheter successfully crossed stent struts in all lesions except one (97%) where 
a Xience V stent was implanted to treat in-stent restenosis after implantation of a VISION stent 
(stent-in-stent). In the unsuccessful case, only the tip of the Corsair catheter entered into the side 
branch but did not advance into it. However, it improved TIMI flow grade in the side branch from 
grade II to III. Thus further intervention for the side branch was not performed. After successful 
passage of the Corsair microcatheter, low-profile balloon catheters were able to advance into the 
side branch of all bifurcation lesions.
The details of one of the cases are described below.
Case
A 71-year-old woman was admitted for elective PCI of the distal left main bifurcation lesion
(Figure 2A). After stenting in the proximal and mid-left circumflex artery and the mid-left 
anterior descending coronary artery, a 3.0×24 mm PROMUS Element stent (Boston Scientific, 
6Natick, MA, USA) was deployed form the left main coronary artery to the proximal left anterior
descending coronary artery (Figure 2B). After rewiring the left circumflex artery, a 1.3×10 mm 
Lacrosse LAOH balloon catheter (Goodman, Nagoya, Japan) failed to cross stent struts despite 
using anchor balloon technique. The operator then used the Corsair catheter. It was advanced 
through stent struts as it is used for retrograde approach to chronic total occlusion. It crossed stent
struts smoothly (Figure 2C). The 1.3-mm Lacrosse LAOH balloon catheter advanced through
stent struts. Kissing balloon dilatation was performed with an excellent angiographic result 
(Figure 2D).
Discussion
Side branch compromise may occur when PCI is performed in bifurcation lesions. Recently, a 
randomized study has showed that, compared with the aggressive strategy, the conservative 
strategy for provisional side branch intervention is associated with similar long-term clinical 
outcomes.8 Thus all of compromised side branches do not have to undergo PCI. However, 
operators still have to tackle some compromised side branches after stenting the main vessel. 
Thus guidewire placement in the main vessel and the side branch does represent the key point for 
successful PCI in bifurcation lesions. Side branch wiring may be performed as a first step and it 
may be repeated during the procedure in order to treat the side branch after stenting in the main 
vessel. Wiring and rewiring the side branch are crucial for successful PCI in bifurcation lesions.
Although rewiring the side branch is performed successfully, even low-profile balloon 
catheters may not cross stent struts.2,3 In this situation, Gunalingam and Chan2 reported a buddy 
balloon technique to recross stent struts. After forward force is applied to the low-profile balloon 
catheter of which distal tip wedged into the stent struts, a parallel larger balloon catheter in the 
main vessel is inflated to apply perpendicular force. These forces delivered to the tip of the 
7low-profile balloon catheter alter the strut architecture of the stent allowing it to cross into the 
side branch. Otsuka et al3 have shown the utility of a novel 0.010-inch guidewire compatible 
1.5-mm diameter balloon catheter (IKAZUCHI 10™, Kaneka, Osaka, Japan) in case a standard 
0.014-inch guidewire compatible low profile balloon was unable to advance into the side branch 
through stent struts. However, this strategy requires additional cost of a 0.010-inch guidewire and 
a compatible balloon catheter.
The Corsair microcatheter was originally developed as a collateral channel dilator to 
facilitate retrograde approaches for PCI of chronic total occlusion.6 It is a hybrid catheter that has 
features of a microcatheter and a support catheter. The shaft consists of 8 thin wires wound with 
2 larger wires.6 This spiral structure allows the bidirectional rotation to be transmitted to the distal 
shaft for crossing small tortuous collateral channels. The distal part of the catheter within 60-cm 
length is coated with hydrophilic polymer to provide lubricity. The diameter of the distal tip is 
0.42 mm. The maximum outside diameter is 0.93 mm. These features give better crossability of 
the distal tip and backup guidewire support compared with conventional microcatheters.6 They
may also be useful to cross stent struts in bifurcation lesions. The Dotter effect induced by the 
Corsair microcatheter may facilitate making low-profile balloon catheters cross stent struts in 
bifurcation lesions.
Conclusion
The Corsair microcatheter may be utilized if low-profile balloon catheters are unable to cross
stent struts in bifurcation lesions.
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9Figure legends
Figure 1.   Structural Illustration of the Corsair Catheter. The diameter of the distal tip is 0.42 
mm. The distal part of the catheter is coated with hydrophilic polymer to provide lubricity. The 
shaft consists of 8 thin wires wound with 2 larger ones.
Figure 2.   A) Coronary angiography showing the distal left main lesion. B) Stent implantation
is performed from the left main coronary artery to the left anterior descending artery as well as in 
the proximal and mid-left circumflex artery. C) The Corsair catheter advances through stent struts. 
D) Coronary angiography shows a good result.
Table 1.   Baseline Characteristics
Age (years)
Men
Hypertension
Dyslipidemia
Diabetes
Smoking history
Family history
Prior myocardial infarction
Prior percutaneous coronary intervention
Prior coronary artery bypass surgery
Multivessel disease
Indications for procedure
   Acute myocardial infarction
Unstable angina
Stable angina
70.4  8.6
23 (85%)
24 (89%)
20 (74%)
13 (48%)
12 (44%)
5 (19%)
10 (37%)
18 (67%)
1 (4%)
24 (89%)
2 (7%)
1 (4%)
24 (89%)
Table 2.   Angiographic Characteristics
Target bifurcation
Left anterior descending/circumflex
Left anterior descending/diagonal
Circumflex/marginal artery
Right coronary artery/posterior descending
De novo
In-stent restenosis
Medina classification
  1, 1, 1
1, 1, 0
1, 0, 1
1, 0, 0
0, 1, 1
0, 1, 0
0, 0, 1
TIMI flow grade after stenting the main vessel
  Left main bifurcation
     0
     1
     2
     3
  Non-left main bifurcation
     0
     1
     2
     3
13 (45%)
9 (31%)
4 (14%)
3 (10%)
28 (97%)
1 (3%)
9 (31%)
6 (21%)
4 (14%)
1 (3%)
5 (17%)
2 (7%)
2 (7%)
0 (0%)
0 (0%)
0 (0%)
13 (100%)
4 (25%)
0 (0%)
7 (44%)
5 (31%)
TIMI: Thrombolysis In Myocardial Infarction.
Table 3.   Procedural Characteristics
Vascular access
   Radial artery
   Femoral artery
Guiding catheter
   5 French
   6 French
Stent in the main vessel
   XienceV or VISION
Endeavor or Driver
   NOBORI
Cypher
PROMUS Element
Stent length (mm)
Balloon size before intervention for side branch (mm)
Single stent
Two stents
   T-stenting
   Culotte stenting
Balloon inflation pressure for stent in main vessel (atm)
Angle between the main vessel and side branch (degree)
Low-profile balloon catheter before the use of Corsair
≤1.3-mm balloon catheter
1.5-mm balloon catheter
   2.0-mm balloon catheter
28 (97%)
1 (3%)
29 (100%)
0 (0%)
19 (66%)
4 (14%)
3 (10%)
2 (7%)
1 (3%)
21.8  4.6
3.20  0.36
23 (79%)
6 (21%)
5 (17%)
1 (3%)
18.5  3.4
68.0  19.4
20 (69%)
2 (7%)
7 (24%)
Table 4.   Quantitative Coronary Angiography
Main Vessel
Before the procedure
Lesion length (mm)
Reference (mm)
      Minimum lumen diameter (mm)
      % stenosis
After stenting
      Reference (mm)
      Minimum stent diameter (mm)
      % stenosis
Side branch
Before the procedure
Lesion length (mm)
Reference (mm)
      Minimum lumen diameter (mm)
      % stenosis
After stenting in main vessel
      Reference (mm)
      Minimum stent diameter (mm)
      % stenosis
11.4  4.9
2.59  0.53
1.01  0.52
63.0  16.3
3.21  0.46
3.02  0.60
11.8  8.2
5.1  1.3
2.25  0.46
1.18  0.65
48.1  23.5
2.38  0.65
0.90  0.59
68.2  18.6


